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m.mt zmw.m * mm L-c&«BB*x»?&e£ 

ttE»fHB% $ ft * itrie**# * uum-r z> tam^s. 
t. 

mtmMmi&fr f>ai*$ns sat &&aj-r * ssa^m^ 
at, 

H&E^s£&m#&Ki 9fcm£*t*mi£iliirE«SMfcffi 
#S^«t ^&ffi£ft&ffiffiiK&^TlWEm8¥f£K<0 

RRBfRKi >)tttu$ *tfc«a«>fi[«)i*iBneibicat-^ 
« i uwwmnnm. -> * -r a „ 

[W*«3] t)JIElniiB«J8«l5e#«ii, *»*■»!: 
*E**MEife * ft * me^s** £ sniSi- * ftna^fi 

ii- 

■f&E«#Meft k * ft * fltr?a«#K5tt«&* zmw-rz 

m»f?Mo*D?stt.^ * « sg-r h tttisttssi t £ fit 
ifS^c <t *) m&BM<r>®i&mtfmn £ ft£ fc § -c 



iff ft fijps^w 5 e«?>** 

fife — * SM©EA «■ PSi" S i: , 

mi m&wfe * flus-r s •* ra & <o*nft^ 

li^-mift^vi-^omBEO/^^^^US^v^TlirEm 

mi 0] ME»DiS^*U5g#S»±, fTE«5fl-« 
«&tfI¥St:J: *)^<^«*&a**ii»n$*i4MlcffiFE 

film ^ ti?t#*^?tfe £ /cli&Eife* ->'•=• - ;kt)SEE<0/'< 
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18** 9 fS^OB^-'S Jfe WfA. 

[18** l 1 1 t»!Blinffltt®W£#«< k «t S¥!)5eK& 
cs^xmutam^^z x zmmBMmmifflW-f sso 

S8HJ$P¥#S:£fii;t*fS**l fc^L 1 0v»-f*t*B«O 

its** 1 2 ] ^iB»DS©j«i¥S(i> n&feunstfcS^J 
MK«*fl-^tDis* «• *i *n-r * fst & * !g** 1 
iis**i 3] itGinami^su. fwamiMttww 
^mzx 0WE*R»*»^«i&*ii*«rE«m«)flE»* 

iffln-f 18**1 1 fEf^cD^fl-^jfevX-r 

4] i8**i liaiRojftfl-mifeyx^A-c 

[18**1 5] f*HBiOSWItP#£iiN ttHEtna«»« 

ii8**i 6] ■ mEina«]fi#«uu m&mmvtmm 
tef®. \z x »j mm&ffl t s n t # , tiri asna^s 

1 EiWlftlitt -> * -r Ao 

[is**i 7] i»Eiraa»u«i#««*> Knainatt®*!- 

1 8 ] 18** i i ie«<o«s#srt!i -> ^tit 

*E«»*iftoa<EaflE *-w»+ * atEaawa^s *• 

afEiraawa^su** itrEJpattisw^s*-* ^ana 
mmtm^fr.tzt swaaiiajKaowfSKj:** 

■>Xf Ao 

118**1 9] fFfE*na*IJ«P#SJi, MSElma^Sg^J 

S^at 1 ** 18**1 i ie^^^fl-^?tfev^-r A 0 
[IS** 2 o ] «nesna«i«i¥«K«fc *a8B«*w>lin 
aws i Bfje^Mif * o u t *> -f MittmvagM 



a«-fix.si8**i ifc<<>Li 9 v^-rn^fa^o^fl-s 

lis** 2 1 1 t»ffi*#*m#a k «t o n# l 
K#iiif£ffi;fti-*#iirm;&*a*ffi;t*fB** 
2 o f a«s<oj®m«r& v f a o 

[fflt** 2 2 ] Mia^^Hl^a^ X *) Hfit *1$tB L 
[0 0 0 1 1 

it s- -5 mnm.m -> x t- a k h -r . 

[0 0 0 21 

I^cofe^] uOi©ifl-?iy^f A t Lt 

Tv»4 (0ijxlf. - 2 7 2 7 3 

t*) o :©y^fArii, «m*ibosiDaje^«m* 

i&frb OitS ? tl2>m.K.<V$Ht&*'*7 * - ^ t LTi^ 

§ »caaKaKig-i *i**«** t ^jEL.r v»* i: «jg l 

Tv»-6o fit, iOy^fAfli, m»SR^-&S^ 

tt^i-smiffi^ftiJK L-C v^S 0 
[0 0 0 3] 

KW»ftLi9 fc-t SI*®] > -t^Eo 

^fi< ^s t^ifflmvib-ofco i?z, ±.m<vm.ftw.i& 
$ t » u i±ft W s «a tmm. l r 

[0004] ^%m<r>mMm.^y *r AJi. liSlro 
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aMK®:WaiE4ttHU*4 «fc d IWf* £ fc £ gfcj co- 
ot -t h o S&K, *»W©iS»Mti&2'* S» 

im£-E-og9f^f>{Sg-t * £ i * *> g Mro- => t -f 
[0 0 0 51 

g& £ j*Sf * fc *> C J£1T?>3M8: * J$ o o 
[0 0 0 6] #S^o£l «^#-S?t&v*TAtJ, 

3M£U«fc <3^m$<i*^SEt«rS«St^m#StcJ: Oft 
[0 0 0 7] :0*«SO»10ifttii'^fAT 

jJW«I»M©llll«»»: iot^c^ je^fc-r & £ t 
ic«^$ii£ 4«^i*iJo £©*M4o**fcl*, BIT 

[0008] £ Lfc*36W©« i <?>%mmm~>x7- a 

[0 0 0 9] £C0*^WO^ 1 (O^^Ttbv^f-AlCiJ 

WBHilolnifflttlBtWjei-i^a-e* £ 6 <o t-r* £ 
Htii, Pi— osaE*»5lLrv»£t 



[0 0 1 0] *^0^2<D^STfe->^rA»±. m» 

[0 0 11] £<0*:^O^2CD^ftmitbv^7 : -AT- 

«IRIc|J#«:^-i £ £ t tc»o' < 0 
[0 0 1 2] £^ L^i«W!tfe->XfAi:,tn 

£ , . KROADSKSt «: «t •) K*iJS£-r £ £ t 
[0 0 13] £O*^c0«2<7>^fl-mifev^^AC*3 

i^t, «rEiDaittS8*i3e#Stt. «he«»»»»jeh¥ 
^ c7)t5ieaiE^ai¥st- i«aj? tvtzm&<om<7>i*m 

[0014] *%w<om3<ommn,i&^ATj±te. mm 
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* ti 4 mumn'mm. * «Mi- 4 
[oo i 51 z.e>*5kW<om3<oj&ft&M*sX7-J*-e 

[0 0 161 i 9 Lt*ii<5»3 OMtffiy^f A 

\zx mis mjsniRoiinattJRtwiMii-f-iciH^-e* 
t5*-c£4 0 

[ooi 7i z<D*$kw<om3<Dm&m&i'XTJ*izi5 

tU $ MizWS. 4 *) jz § 'v» t § tr*D»^JE t flgf 4#a 
[0 0 181 *l&W<DSl4<0*S«m?fev^7 L AI± > SIS 

gl-4****#*&¥ai> ffirfs*»»^jibic«i^§*i4KrfE 
mSftb £ i± ra©:<o*m?tb^ h % 4 V * - >^<o 

n 4 mj& u«rE«flE«m*s k 4 *> tfcffi $ n 4 

2 /c liS^rfe* ->' j. - )V co^jecd^* 9 y * rift 

fitx4i<!:*§£If£-f4o 
[0 0 1 91 Z<D*%W<Dm4<DBMm.i&i'A7--t*-? 

s k «t titu ? *l 4 * 4 t tz 14 

COjDiSR^^WS-f 4o w«0flJ^I4, 



[0 0 2 01 Lfc*^<0® 4>)»^tifey^f A 
Kitltf, m»eKOUDa^St-^#Sr4i.4H^*> 

4 &&Ste-^B*l-<Ofti&fi t S«¥SKOiDa«® «r R 

sjh- 4 ##«fife £ tz i4&m?t&* v* i-jv <*>Sffi t tc^o- 
^-r4^fc^-c#4 0 

[0 0 2 11 iO*^0^4«7>M^«jlbv'Xf-AlCi3 

ate 4 o «&-«>{itttft4tJtf 2m s ^4.^icfrfBmffi^aj# 

5 ic 4 •) &ffi # *ifc&#^til2 a - ;ko 

-k # v» t # izinas*! t «.sg-i- 4#a-e*4fe<^)i:-r4 

[0 0 2 21 i*i^#SM££^**S£<8?>li?l fc^LSfl 
4co^fl-^ifev^xAtziJV^-c, MIBiDa^^JJc^a 
IC 4 4«5eK*-^TfffiB*na^i*K4 4«rfB^fl-<Oin 

a t ©j « i- 4 2naM»#s * m x. 4 <> <^ t * 4 r 1 1 -e 

i4 0 r^i-nif. «»RK«)iliatt»U*cfy»-c*» • 

nmommftm % mtst-r 4 - 1 **-c § 4 e 
[0 0 2 3] £ oiwa«»w*«& 1 * 
v> l«4 (oMMmk-sXT-^izis^Xs KiitHlmmmW^ 

a«4, «rEiniatt»«3e*eKA 9 Jpa^JE^fljestL 
^ t § , wiBJDa^atc 4 zmimnnimmWiZmin- 

4#S-C*4(><7)ti-4ii:<)-Ci;4o i^'tiilf, S 

[oo2 4i itz. mmmm&tSL%mx : z*§tw<omi 
4 4 <o^#mttfe->x f- a k j3v>T . wiesDa§iJ®i 
^ai4> ufBjinajRSiwje^st-i-oijpa^jstwje* 

tire t § , «rSM8»tt»*S»c 4 0 mfS£^«-«tt!i^tt*& 
?ti.4frl£**^Offi^4-ii^4#aT*)4() cot ^4 

^*c>7K^S<>ii»Pi-4^e > , m^S^Jwa^S 

[0 0 2 5] ?t>t:> i)Da$Uffll#a^^x.4*§l^<7)^ 

tmfeztitzt i\, itnmmM8emm¥8Lizx&m&m 

E < * * "b . sfSHSSojraa^JS. sr 4 ^ t 
* t r*^4o 

[oo2 6i *4vM±, tinmmw^&.zffiz-z>*&w<r> 
m i ^y^L»4coj^«-m?fev^-rA(ci3v^r. mtBiraa 
®m^wuu m&ijamtmmtt®. k. 4 9 ana^js. t 
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[0 0 2 7] iniSfttJt8l#S i Sr«x.**fl^O»l fcv*L 
^4<0j&#«iftv*x.M::iiV>-c, TftffiiDSflJSHMS 

[0 0 2 8] flna«Ufl¥«*«*&#*W«>*l. 

#si±> t»e»iatt»fl3e#SKJ: Oiraaasotwes 

[0 0 2 9] S.t>K, iJDfflW»#a*lllxA*f&9I«>* 
1 *v^L^4^^Srife>'^xA»ci5^^T. Sfrie^fl-S 

ffeoateawc*iwaii"*acaflE«ifli#s*fliis.» Mia 

#«itil«03IE&JK* ±.%-mtZ>^WLXi>Z> t> w 1 1" * £ 
[0 0 3 0] &£vM4, SDaftJ^*IStfiSx-<£>*5&9!W 

m&m * rnm-f * - 1 wx # h o 

[0 0 3 1] C*lC>*J8«<r**i>, *Dffi«l»*«4:*x 

r % mt iimmmm k <£ * iiwa*»©*iiffi*MP * #r 5e 
li^4 o**^@?fev^7-Atcijv^r, fiia^^ai^s 



[0 0 3 2] 

mn^fe-sxT&<Dmf&<owi&Z7F-t-ffii$.Mxt>2>o m 

gfii^c, Htfeffilw^Sifev^xA 2 on, tK* 

*^-*-t*ji»»**^?rtt*&1--5^**^«if&^®2 2 
iO*»3!f^««flEB2 2^e>tt^$itS^«-#^ 

«riDS-r***^**^*Djitf 2 3 Bat**«-r**^fc. 
#x (CTi:i3r, m%) Z>mtif*&m$iW.2 4 

^^-fb^ffi^B2 4^<b«*S$ii-&8Ht#* 
*JjDSi-a®?'fb^JDiSSf 2 5 M^tSIt*^ . 

t<D®&z£wx%mi-zmfcnft?m<omftw.m3 o 

«»Silfe3 0£teip-r£J$£pge5 0 i:. ^Silb 
[0 0 33] M&#xm&%i&2 2I±. 7K*«r-&*i--& 

zmm-rzgiW.x$>io. mz£%.zm&irz,^T#>7 
6 otzgmzux&io, m^Mm^-y v e o 

[0 0 3 4] «M*^lniS» 2 3 J: t>*^t^"^*DiItl 

2 514, 2 6^P>Sl^±tf^7K«r^t?-*T^ 

»^>aMfc^ \z»&l&-$i > lK>msXhh 0 
XSDiiSs2 3 fei:y f ®E'fl:**^SP}Stl2 5 »4; 4 > 

•ci^l»a-7 h 6 otc^^tirijf) . m.^fflfflJ- 

- •? Y 6 0 tc J: o r^^^WSDiSM^K^t^^OiDil 

[0 0 3 5] jKm«ib3 0 14, m^jfe3 1 ttiSlfiL 

«-«ftfe3 0^«B£i-4*Sffe3 1 OffitB&^fiKtTF-To HI 
TFi-ZXllz, ^.S?fe3 1l4, 7 y**»lift^«>KS«" 

PSBi3 2t, S^t ^l4fi^t'fl6<D^jS^lb^4^ 
<0ttj«A f ^ •) ii* «i fitz iJ - ** > ? a x K J: i) JgfiE ^ ix 

3 -S&XTfi] V- K3 4 i: , £ W > K^f ^ 
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35ii:i tjSffiE^n-Cv^o 

[0 0 3 6] ^#m«b3 0ICI4, m&W.M3 OfrhtUtl- 

ffi^^ns^sKi z&ih-rzm.ffi.n4 2, ifl-ti3o 
oiajts-^m-ts^fl-®itfeiajs-t>^4 4, 

#mr&3 0<O«ftM£tfcffit*«tfc<I1$mi?4 8* if a* 

Dl^i-^ 6 0K«|g sit & 
^■mM3 0<DJgfiLfl^^aii--& tcoi LTIi, ^mrtfa 

3 o<vaii)}M¥^&ffim.i£*ft%z^fct&<DW,ffi.mfr 

it. 3 0 4>4IA*fe41W?&&« 7/- 

K3 sV*V-K3 4, t/tl/-^3 5*J^t, t)R 

-& 0 T S — K 3 3-*»# V- K3 4, -fc/<U-* 3 5 li^ 

g^J^TIi^co^StltSr^ffc^-tir&v*,, — ^ ^8? 

[0 0 3 7] m&W.T&'3 0<OBMJfX&£U t m.itJf?.<?> 
ffittifizii, ZK.^ii&hW&W? 2 7, 2 8^>9 

6iJ/<JW7'2 7, 2 8«47?fii-^27a, 28a 

[0 0.3 8] *S*PI£S5 0I±, m&W.i&3 OrtSBtCffli. 
t>*LTv»-6j^ip«t. ;:coi£^1Kic^/£$*i£i£4$7lcco 
Jttttt*U««*»*J^*'*" 5 2i v ft& 
2 KJfc^tttt^ft.^ico&£&ic < £ O^SPtR 
£#ip-f -&f&£»8S 5 6 t , <£iP*£fli8tt:8&l-tiS3£ 
<^*n7KM ^ ^" 5 4i,'»9*ftt5 2 

3 ocomn#iSKJ3Jt&^*<oisjg£&ffit*^a]* 

i&*-b>-9-5 8t^ffi^5. ^ip*ffl*>7'5 4 t#£P 

6 oizmtzztixtii), m&mt&3 oofttfmmwtfm 

TBm*-- > h 6 OUi -oXfTtttotiZ) X n i:iotv> 

■So ep*>> ^in^sK-b^-f 5 8 ic«t i)^m?n^»?&in 

7KWjaStC^O*V»T^-il]*.ffl*'>7'5 4^fE»£ft, ft 
[0 0 3 9] W^MHS-i- ? 1- 6 0«i, CPU6 2 

-C#j££*iTi5tK ^317*0^7 A*Se#.L^: ROM 6 

4 -B#6<)lCT'-^SrfEtgi-*RAM6 6 t . Ada£ 



6 OKI*. ll^L'fcv^iKatt-^iaSft'&.f^'bO^Jif 
^.ttif&SM2 2*BMb:*r*tt»*E«2 4 *<b«ifS$ii.* 

3 ^StffcJifXttif&SItt 2 4 cOSSe^S*. Sffft 4 0 frh 
<omM'&i&3 0frhBilj£ti2>m.K.V, KitW-4.2*fe 
co$#*Srt&3 0^ffi;tjSiT.*g«EI , ^«Si&iaS-t 

tfcmS4 8*<b«ft®ife3 0<O«St, ^7KSJK-fc> 
^5 8^t>WJ#*H*Oiaa^f**A*#- h.^^LXA 
^J$tLTV>4 0 tfWflla-y h 6 0^t>l±, 

«-^tt»»«2 2 ^iS^^^ttif&^S2 4^<0lg®jf§ 
-f-, **##x;&piii£ 2 3 ^K-ft^XSPiSS 2 5 --OlgEb 
JSiPTkffitfVT'S 4^oi»OT, <f>5>*-* 
6 S^tD&ftm^ttZ&ihJl*- hZfrLX&JjZixX 

[0 0 4 0] ;^ LtiS$n/:l#tifiyXf 

A 2 0OSMK #U^Srft3 0<02jPiS<0(&JiqKo^T 
R«ti. BI3ti, $kmM<?)BMW.mi'X7-M. 2 0O1 
^•©Jfflla-- h 6 OtCt t)^^ti*iDiS$IJffl)^-f-> 
CO— mZm-f 7D-ft- K-C*>io i<0^-f->J±, 

^mftfev-^xA 2 o^Ki^HjtitmTii^-eoae** 

[0 0 4 1 ] icoiDigftU»-»v-^>**||fr$*t*t, C 
PU62ti. 4-f«JBKil3 2WiDi8«t»**l3ei-*j6 
mZfkfi-tZ Uf-;/S 1 0 0) o -0¥lJ^ffiS<±. 
11 4 £ v> Li 7 IZWm-r'&tomftMMfctoMfi'-?- > l~ 

sj t rsos^jEj t rsniiaiftij ttfm&tLxthjj 
[0042] z<Dmmvim<omfc*ekmiz x zmfctf rs 

lEiDSJ tiit i Uli* > 9 C 1 i C 2 .k * U -fe y 
H Uf 7T'S102~S106) . riDiS^JEJ <0 
t#Uli^»S^3 2<7)flDiS*JE£PrS-f *4&S£||*t 
-fi vj' C 1 £r^f >^ 'J ^ > h L- Uf^ 

s i o 8, s 1 1 o) . [mm&m] itci±ii»« 
132 co mm&rn *mmir itmiuft-t * t$k\,zii >■> 

> 9 C 2 * 4 y ? * > Y-f h (Xf?^S112, S 

1 1 4) o 

[0 0 4 3] l^t, ^PK)S3 2co*DiS^JESr»iHi- 
Z>®Mt LTI±, ^**X*DSff2 3^^k*"^*DilS 

2 5 K£&m&if**?mtif*<nmm&*mm-tz>®m 
*?\£nvm>**'-r2 7,2 s im>t>&A,xmnm.i&3 0 

*P^E 5 0 <Oft&fcm # > "/ 5 4 «C<t ^*P7K<0^5»Si£ 

mzm*Lxm&w.ik3 onm^mi&K-tz^m, 

BM#xm&mm2 2*?mw*&i&%km.2 

w.m3 0 izm&$ixz&M#x j ?mtifx<Dm&m'k& 
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s»SK3 2<omm7f& zmm-fz to-c;fc»K 

K# -p T^tf".* ^®tf k#* O 'PO^H^E t *t ani- * 
i t 3 2 (OSDiS^JESr^-t^) t O 

•C*i). IBft«%3 0<OSeSJtSrffi:<-r'&MSIi^ 

sa&3 owaeiajs^eTicj: D *BHk:*f*0 

Aa&tEEtfft < ft * - t (c*o*v»-cm»KK 3 2 OioiS 

*o*v^t®p®)^3 2 «5ina5FJe*«ifB+* t 

liSMfc****, iit'bo&ao-? ^o-oSrfrfc^ to 
t LtU<> «&&&*'£-*Ht:T*T& ; ? tot LTt 

[0 0 4 4] ' 4fc. t)SSi3 2.0DPilia*«r*iH-r* 

jait L-ctt, spinas 2 3^t^HS2 

f*#*^®Hk:***0#*;*EP&1g;<i-*®a, i^iu^e 
fcLT***Wfft3 ooseffljK**<i-44&a, 

«■ * ojnafi £®Mi- & jaatt^fl-*"^ 

O IE P £ fi < -T i> &9li EO®T K# o T 
^^^^k^^O+OTK^JE - t ic* 

cJi,>tl)SSI3 2<7)SPiS^*iJSr»^-r-& tOT-&*K 
*&B-«jfe 3 0 OSSgfiJg & & < -T & iaa UMfHtife 3 . 2 

m»KK3 2 07k#0^%rtMEjl£tt£-£K^ , '<' i "C 
S»HK3 2 0ina;§* l JS-8??B1~& ^■PiSo .TO J: 
^:f)BS13 2 0iDS®«Sr»tH-r4«ia<>«Sc** 

<. ^ss-^-g-fe-ti-riT^ 7 tot LTt i 

nn 2ti2>mzm#.ftz.x'<7% 7 tot Ltti^o 



10045] AfV^ClIt H3 0fiD®©Jffll^-f V 

o i& L-cuff s t § izmmnm 3 2 otina^JE 
ZMm-tz&wztsiwr'ijz-otz t iter 
Sit* tot?*!). iDil^JS^^rli-^KLaoa^a 
(HSC^^^V h-f^x, # ? > ? C 2 tt. DBRI3 2© 
iDliSS!li-»frB-t'5.i!! ! ao^Mft! ! aill& : Sr*'>> ht* 

to-c£>& 0 

[0046] £ O <fc ? USfiSKiS 3 2 ojtoatfS? <0SSe 
HS^ ^m^xmrnTS-^mmm £8??Bi- a&afc f 

S-fffc^t, CPU6 2»±*->>^C 1 , C20v>-f*i 
A^ISfflC r e f W±H&oTvvfcv^£;pJ5gi-.5 ) 
f-/rS116) . -MttC refli, SB?«H3 2 OiD 
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(57) Abstract 

PROBLEM TO BE SOLVED: To adjust the humid 
state of an electrolyte fflm within an appropriate 
range by accurately determining the humid state of 
the electrolyte film in a solid polymer type fuel cefl. 

SOLUTION: When a current at detected by an 
ammeter 42 and suppfied from a fuel cell 30, is at a 
predetermined value, a humid state of an electrolyte 
film of the fuel cell 30 is determined based on a 
differential value of a resistance of the fuel cell 
30 to be detected by a resistance detector 48. A 
conductive electrode or separator and a 
proton-conductive electrolyte film are laminated in 
the fuel cell 30. Although the conductivity of the 
electrode or separator Is never influenced by the 
humid state, the proton-conductivity of the 
electrolyte film is greatly changed by the humid 
state. Consequently, a change rate (the differentia] 
value) of the resistance of the fuel cell 30 
directly represents a change rate of the 
proton-conductivity of the electrolyte fflm. As a 



result. It is possible to accurately determine the 
humid state of the electrolyte film. 
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